Abstract. The problem about the stability of tunnel surrounding rock is always an important research object of geotechnical engineering, and the right or wrong of the result from stability analysis on surrounding rock is related to success or failure of an underground project. In order to study the deformation rules of weak surrounding rock along with lateral pressure coefficient and burying depth varying under high geostress and discuss the dynamic variation trend of surrounding rock, the paper based on the application of finite difference software of FLAC3D ,which can describe large deformation character of rock mass, analog simulation analysis of surrounding rock typical section of the class Ⅱ was proceeded. Some conclusions were drawn as follows: (1) when burying depth is invariable, the displacements of tunnel surrounding rock have a trend of increasing first and then decreasing along with increasing of lateral pressure coefficient. The floor heave is the most sensitive to change of lateral pressure coefficient. The horizontal convergence takes second place. The vault subsidence is feeblish to change of lateral pressure coefficient. (2) The displacements of tunnel surrounding rock have some extend increase along with increasing of burying depth. The research conclusions are very effective in analyzing the stability of surrounding rock of Yunling tunnel. These are going to be a reference to tunnel supporting design and construction.
Introduction
The impact of high geostress on geotechnical engineering is significant, especially for underground engineering such as deep-buried mining tunnels, railways and road tunnels with large depth and weakness. With the development of Chinese traffic construction, tunneling has grown to longer, bigger and deeper.
In recent years, large and medium-sized tunnels in soft and weak surrounding rock are emerging, which go through geostress areas and poor geological environment. Due to the lack of adequate understanding of the weak geological environment in the geostress area, accidents such as landslides and over-deformation of the lining frequently occur during the tunnel construction, causing huge losses to the tunnel construction. For example, Jiazhuqing Tunnel, which is located in the nankun line, the length of the tunnel is 4.99 km and its lateral pressure coefficient is 1.88.When the tunnel into the 404m depth of the coal strata, due to the lower coal seam strength and the presence of knotty cemented sandstone and mudstone with joint development, the integrity of the tunnel is poor. Under the action of high ground stress, the shotcrete and bolt support successively deform seriously. The crown sinking deformation of 80~100cm, the floor drum deformation 50 ~ 80cm and both sides of the wall inward shift 50 ~ 60cm.The steel frame due to deformation of the surrounding rock warping, spray layer cracking and detachment from the steel(Zhiqiang Zhang and Baoshu Guan, 2000) . Wuqiaoling Tunnel is known as Asia's first long tunnel, its length is 20.05 km. When it passes through the deep rock 450~1100m in Wuweiduan phyllite splint rock and other soft rock areas and in the 15~33MPa geostress under the action of large deformation, the maximum deformation of nearly 1000mm and the average deformation of 400~600mm. Resulting in a great deformation of the strong initial support was damaged, and seriously damaged the tunnel lining, as a result, the initial support has to be demolished in whole or in part and seriously affect the construction safety and construction schedule(Jikui Zhang and Junbo Fang, 2005) .
In this paper, the finite difference software FLAC3D is used to simulate the tunnel excavation process under high ground stress, and the displacement of surrounding rock caused by the change of buried depth and lateral pressure coefficient is discussed. The obtained data and conclusions not only provide the basis for optimizing the supporting system of the tunnel, but also guide the construction of the tunnel on site. And they are expected to provide useful reference and reference for the design, construction and research of similar tunnels. In this formula, △eij represents the tensor of the increment；i，j= 1，2；i，j represents the velocity component of the node; xi is the coordinate of the node; △t is the amount of time change.
According to Gauss's theorem, for tetrahedral elements:
According to the constitutive relationship of the material, the increment of stress is obtained:
In this formula, f denotes the function of the constitutive relation, it relates to increment of strain, original total stress and material constant.
The unbalanced force F i acting on each node can be obtained by integrating the lines around the node O to the stress lines.
The unbalanced forces at each node at t and t+Δt can be calculated by the same method. The acceleration of a node at t+Δt/2 can be found by the following difference format
This completes a calculation cycle, and then the cycle of the next round of time Δt, so calculated until the problem converges, or the problem itself does not converge (such as the occurrence of plastic flow), then you can track the plastic flow process.
Introduction to the Mohr -Coulomb Model
The failure criterion for the model is the MohrCoulomb criterion for tensile shear combinations (Bo Liu and Yanhui Han, 2005) . This criterion can be explained in Figure 1 . Describe the destruction of the envelope from point A to point B using the Mohr-
Describe the envelope from point B to point C using the type of tensile failure criterion:
In this formula, φ is the friction angle, c is the cohesion, σ t is the tensile strength, and the tensile strength does not exceed σ3.
The maximum value is given by the following formula: 
Engineering background
The entrance of Yunling Tunnel is located in Dingjiawan Village, Shangjin Town, Yunxi County, Hubei Province. Its exit is located in Manchuanguan, Shanxi Province. It is an isolated tunnel with four-lane expressway. The left line is located between ZK104 + 760 ~ ZK106 +940, the total length is about 2180 m, and the right line is located at YK104 + 755 ~ YK106 + 940m with a length of 2185m.
The topography of Yunling Tunnel Area has a large topography with a relative elevation difference of about 350m. The depth of the tunnel is between 100m and 350m and the maximum depth is 344m. The tunnel is According to the actual boundary of the problem, specify the direction along the tunnel to increase the y-axis positive direction, the vertical upward z-axis, tunneling cross-section to the left for the positive xaxis. The calculation range selected as: in the x-axis direction take 60m, the vertical z-axis direction to take 50m, the tunnel axis y-axis direction to take 50m. The selected boundary has exceeded the excavation of the cavern (greater than 3 times the hole diameter). The calculation area is divided into 35200 units and 36644 nodes to ensure that the calculation has sufficient accuracy. Its constraints (Itasca Consulting Group, Inc., 1997): horizontal boundary constraints on both sides of the border, the vertical direction of freedom; the bottom boundary of the vertical constraint, horizontal free; the top of the free surface. Grid model shown in Figure 2 . 
Calculation parameters selected
In the calculation of FLAC3D, the mechanical parameters that need to be input into the rock are the bulk modulus (K), shear modulus (G), density (ρ), cohesion (C), internal friction angle (φ) and tensile strength (σ′). Among them, the bulk modulus and the shear modulus are difficult to obtain by general methods and can be calculated according to the elastic mechanics formula provided by FLAC3D ( )
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In this formula, E is modulus of elasticity, μ is Poisson's ratio.
According to the rock mechanics test data of Yunling Tunnel and Handbook of Rock Mechanics Parameters (Institute of Hydraulic and Electric Engineering, 1991), the mechanical parameters of rock mass in this study area are comprehensively analyzed. The material parameters of the model are shown in Table 1 .
Analyze the calculation results
In order to analyze the influence of lateral pressure coefficient variation on the displacement of surrounding rock, this paper aims at analyzing the influence of lateral pressure coefficient on the displacement of surrounding rock at different depths (100m, 150m, 200m, 300m). The horizontal convergence of tunnel surrounding rock, vault subsidence and bottom drum were calculated and analyzed under different lateral pressure coefficients (Figures 3~5). The results obtained (Table 2) are analyzed as follows.
Influence analysis of side pressure coefficient
Under certain depth, with the increase of lateral pressure coefficient, the horizontal convergence, dome subsidence and bottom drum displacement all showed the trend of first increasing and then decreasing. When the burial depth is 100m, the horizontal convergence increases by 12.3%, the dome sinking increases by 0.5% and the bottom drum increases by 36.4% in the range of variation where the displacement increases with increasing lateral pressure coefficient. When the burial depth is 150m, the horizontal convergence increases by 39.6%, the vault sinking increases by 5.8% and the bottom drum increases by 283.9% in the range of variation where the displacement increases with increasing lateral pressure coefficient. When the depth is 200m, as the lateral pressure coefficient increases, the horizontal convergence increases by 60.9%, the vault sinking increases by 19.5% and the bottom drum increases by 416.5%. When the depth is 300 m, the displacement increases with the lateral pressure coefficient large and increasing variation intervals, horizontal convergence increased by 78.6%, vault sinking increased by 26.9%, the bottom drum increased by 760.5%. In the displacement with the lateral pressure coefficient increases and decreases in the same range can also get similar laws. From this, under certain depth we can conclude tha the lateral pressure coefficient of bottom drum is the most sensitive, followed by horizontal convergence and vault sinking relatively weak. 
Analysis of the depth of influence
(1)When the depth of burial is changed from 100m to 150m, the maximum displacement of the horizontal convergence increases by 9.6%, the maximum displacement of the crown sinking increases by 1.3% and the maximum displacement of bottom uplift increases by 60.3%.And the depth of burial is changed from 150m to 200m, the maximum displacement of the horizontal convergence increased by 7.9%, the maximum displacement of the vault subsidence increased by 7.7% and the maximum displacement of bottom uplift increased by 2.7%.When the depth of burial is changed from 200m to 300m, the maximum displacement of horizontal convergence increased by 10.6%, the maximum displacement of the dome sinking increased by 4.8% and the maximum displacement of bottom uplift increased by 1.3%. It can be concluded that as the depth of burial increases, the level convergence, dome subsidence, and bottom uplift displacement all increase in varying degrees. （2）When the depth is 100m, the variation range of horizontal convergence increases with the increase of lateral pressure coefficient is λ= 0.1~0.5. The variation of vault subsidence increases with the increase of lateral pressure coefficient is from 0.1 to 0.3. The variation range of the bottom uplift increasing with the lateral pressure coefficient is λ= 0.1~0.5. When the depth is 150m, the variation range of horizontal convergence increases with the increase of lateral compression coefficient is λ= 0.1~0.8. The variation of vault subsidence increases with the increase of lateral pressure coefficient is from 0.1 to 0.3. The variation range of bottom uplift increasing with increasing lateral pressure coefficient is λ=0.1~1.0. When the depth is 200m, the variation range of horizontal convergence increases with the increase of lateral compression coefficient is λ=0.1~1.0. The variation of vault subsidence increases with the increase of lateral pressure coefficient is from 0.1 to 0.5. The variation range of the bottom uplift increasing with lateral pressure coefficient is λ= 0.1~1.2. When the depth is 300m, the variation range of horizontal convergence increases with the increase of lateral pressure coefficient is λ= 0.1~1.2. The variation of vault subsidence increases with the increase of lateral pressure coefficient is from 0.1 to 1.0. The variation range of bottom uplift increasing with increasing lateral pressure coefficient is λ= 0.1~1.4. From this it can be concluded that as the depth of burial increases, the range of variation of horizontal convergence, dome subsidence, and kick movement with the increase of lateral pressure coefficient will widen, with the side pressure coefficient Increased and decreased change intervals narrow. 
Conclusion
In this paper, under the conditions of high ground stress, different lateral pressure coefficients and different depths are combined to simulate the construction of soft surrounding rock tunnel, and the influence of lateral pressure coefficient and depth on the displacement of surrounding rock is analyzed. As a result:
(1) When the buried depth is constant, with the increase of the lateral pressure coefficient, the displacement of the surrounding rock of the tunnel will increase first and then decrease. Among them, the change of lateral pressure coefficient of bottom drum is the most sensitive, followed by horizontal convergence, and the vault sinking is relatively weak.
(2) With the increase of buried depth, the displacement of tunnel surrounding rock increases to some extent. Horizontal convergence, vault sinking and bottom drum displacement increase with increasing lateral pressure coefficient will broaden the range of variation, as the lateral pressure coefficient increases and decreases the narrowing of the change interval.
(3) The research results in this paper have certain guiding significance and reference value for tunnel design and construction measurement under weak surrounding rock conditions.
